Characterizing the effect of Poast on Chlorella vulgaris, a non-target organism.
Herbicides may cause unexpected damage to non-target organisms as it is challenging to predict undesirable biotic interactions. Poast is a widely used herbicide formulation that contains sethoxydim and targets the acetyl-CoA carboxylase of perennial grasses. In this study, Chlorella vulgaris, a unicellular green microalga, was exposed to a 0.08% working concentration of Poast and the physiological and biochemical changes that took place were monitored using biochemical assays, fluorometry, oximetry, and immunoblotting. Within 15 min, severe photosynthetic damage was observed through a reduction in oxygen production and a reduced rate of electron transfer beyond photosystem II. In addition to direct damage to the photosynthetic machinery, it was shown that cells experienced membrane fragmentation. Within 30 min, over 90% of the exposed cells were nonviable. However, sethoxydim, the active ingredient, did not cause detrimental effects when applied along with mineral spirits, the primary solvent of the formulation. A synergistic or additive effect between sethoxydim and the formulation components cannot be ruled out. This data suggests that Poast has the potential to cause severe harm to unicellular phototrophs in the case of herbicide over application or runoff.